The antimalarial agent artesunate possesses anticancer properties that can be enhanced by combination strategies.
Artemisinins are a class of compounds that are first-line treatment options for malaria. They also have potent antiproliferative activity, which makes them potential anticancer drugs. We have previously demonstrated anticancer activity of a number of these compounds in vitro; however, cytotoxic activities were compromised by drug-induced cell cycle arrests. In this study, we have explored further the activity of the clinical lead artemisinin-drug artesunate (ART), used either alone or in combination with established chemotherapy. Also, by using a cell line expressing polyploidy character, have also explored the impact of cell cycle arrest in determining overall drug activity. Results showed that ART caused dose-dependent decreases in cell number, which were associated with either increased cytotoxicity or cytostasis. Cytostasis appeared to be a consequence of a simultaneous arrest at all phases of the cell cycle, a deduction that was supported by molecular profiling, which showed reductions in cell cycle transit proteins. ART appeared to maintain cells in this arrested state; however, reculturing these treated cells in drug-free medium resulted in significant reductions in viabilities. We also showed that ART maintained activity in polyploidy cells, and that an impressive enhancement to its activity was achievable through a combination with the immunomodulatory drug lenalidomide. Taken together, these observations indicate ART and its related compounds may be effective for the treatment of tumours, and that activity is related to schedule. Therefore, it is important to carefully select the most appropriate schedule to maximise ART efficacy.